Two models have been proposed for the tertiary structure of mucins. In pig gastric mucin, isolated as a molecule of M, -2 x loh, it has been suggested that an average of four subunits (M, -5 x lo5) are joined centrally by disulphide bridges (Allen, 1978) . This model was based on chemical evidence showing no change in N-terminal amino acids after trypsin digestion to degraded subunits (Scawen & Allen, 1977; Burgess & Allen, 1983) . Others have proposed a linear model for mucins, including pig gastric mucin, from electron microscopy studies showing mucins as linear chains (Slayter et al., 1974; Lamblin et al., 1979; Jenssen et al., 1980; Slayter et al., 1984; Mikkelson et a[., 1985; Sheehan et al., 1986) .
In pig gastric mucin the size of molecules isolated depends critically on the isolation procedures used. Molecules of large size ( M , > 10 x loh) are obtained if proteinase inhibitors and/or guanidinium chloride (GuHCI) are included in the isolation medium (Carlstedt et al., 1984; Allen et al., 1984) and these molecules appear as linear chains under the electron microscope (Sheehan et al., 1986) . Here we describe electron microscopy studies on pig gastric mucin including that of M , -2 x lo6 for which the non-linear model of tertiary structure was proposed.
Pig gastric mucin was isolated by equilibrium centrifugation in CsCl density gradients. Preparation (1) was made in the absence and preparation (2) in the presence of a cocktai of proteinase inhibitors (Hutton et al., 1983) . Mucin fron preparation (1) was reduced with 0.2 M-mercaptoethanol a pH 8.0 for 48 h at 4°C. Mucins were examined by electror. microscopy by the method of Slayter et al. ( 1985) .
All micrographs showed long, extended, relatively flexible, linear macromolecules which were polydisperse in length. Preparation ( l ) , isolated in 0.2 M-NaCI, ranged in length from approximately 150 to 700 nm with a mean of 344 nm and a most frequent length of 275 nm. The distribution of preparation (2), isolated in the presence of proteinase inhibitors, was broader and ranged from approximately 150 to 1000 nm with a mean of 532 nm and a most frequently observed length of 400 nm. Reduced subunits of preparation (1) ranged from 50 to 450 nm with a mean of 191 nm and a most frequent length of 176 nm.
The fully extended contour length of mucins was calculated from measured values of molecular mass, protein content and the length of an extended amino acid residue (0.364 nm) ( (nm) protein composition)
Human cervical T-domains Human respiratory protease digested 625th MEETING, LONDON considerable discrepancy between the number average lengths measured for the much polymers and the calculated contour lengths [2.75-fold and 10.5-fold smaller for preparations 1 and 2, respectively (Table l) ].
In other studies, comparison of the measured number average lengths and calculated contour lengths for small glycopeptide units ( M , -4-5 X los) show good agreement (Lamblin et al., 1979 and Table 1 ). However, for larger mucins ( M , -2 x loh or greater) the measured number average contour length is considerably less than that calculated for fully extended chains (Table 1) . Also, different preparations of the same molecular mass, i.e. preparation (1) ( M , -2 x 10") and human cervical mucin reduced subunit ( M , -2 x loh) had approximately the same range and mean values of number average contour lengths, but in both cases these were considerably shorter than the calculated value (Table 1 ).
An explanation for the gross discrepancy between calculated contour lengths and those observed for glycoprotein molecules of M , -2 x 1 Oh or greater, is that proteolysis has taken place. This seems unlikely in preparation (2), purified in proteinase inhibitors, and in preparations using both GuHCl and proteinase inhibitors (Sheehan & Carlstedt, 1986) (Table 1) . Neither proteolysis or scission by hydrodynamic shear forces can be ruled out absolutely. However, an alternative explanation is that while the molecules are linear chains there may be considerable folding of the glycoprotein within the chain.
